A 34-year-old Caucasian woman underwent insertion of a levonorgestrel-releasing intrauterine system (Mirena ® ) for contraception in March 2016. The patient was in good general health and was menstruating regularly. The routine gynecological examination before the insertion of Mirena ® was normal. Cytology and ultrasound examinations of the reproductive organs were also normal. The patient had a history of allergic rhinoconjunctivitis to birch, alder and hazel pollens. Before the insertion of Mirena ® she was taking oral antihistamine and nasal glucocorticosteroid in typical doses for about 10 days to relieve the symptoms of allergic rhinoconjunctivitis as it was the pollen season of alder and hazel. On the implantation day, the patient did not drink alcohol and avoided strenuous exercises.
Mirena ® was inserted according to the manufacturer's instructions without any complications. Two hours after the procedure, the patient felt slightly dizzy and developed erythematous skin rash on her thighs, abdomen, chest and buttocks. Within the next 2 h, typical wheals occurred on the abdomen ( Figure 1 ) and she developed pruritus of the feet. Her general condition was good, vital signs were normal; there were no respiratory or gastrointestinal symptoms.
The patient's condition was diagnosed by an allergologist as "acute urticaria probably caused by an allergic reaction". She was advised to remove Mirena ® as fast as possible and to take 20 mg of oral methylprednisolone and 180 mg of fexofenadine for 5 days. On the same day in the evening, Mirena ® was removed. The gynecological examination did not reveal any skin rash, or mucosal congestion or edema of the urogenital region. The removed device showed no visible evidence of damage. The next day, the patient's skin condition improved; urticaria resolved completely two days after the removal of Mirena ® and treatment with aforementioned medications. Urticaria did not recur.
The levonorgestrel-releasing intrauterine system is a long-term, highly effective, safe and reversible method of contraception [1, 2] . According to the manufacturer's information, the skin rash or/and urticaria are classified as rare (≥ 1/10000 to < 1/1000) adverse events observed during the use of Mirena ® [3] . Cox et al. [4] in their study, which involved the population of 678 women with the device, report that its removal before the 5-year period of use was required in 92 cases, yet only in one case its removal was associated with an allergic reaction (the type not specified).
The findings reported in the only available case report of urticaria after Mirena ® implantation were comparable to our case. Chen et al. [5] have described a case of acute urticaria which developed about 2 h after the Mirena ® Figure 1 . Urticaria after Mirena® insertion and was accompanied by pruritus, slight dizziness and slight left lower quadrant pain. The patient was in good general condition, with normal vital signs. Mirena ® was removed immediately. Three days after its removal and treatment with oral methylprednisolone and desloratadine, pruritus and abdominal pain disappeared and the skin condition improved significantly. Urticaria did not recur. Pereira et al. [6] have described another case of a skin adverse reaction to Mirena ® . One day after the insertion of Mirena ® , their patient developed an itchy eruption on her legs, spreading to the chest and arms. The diagnosis was "autoimmune progesterone dermatitis" and after initial alleviation of symptoms with local steroids and oral antihistaminics, the skin changes recurred and, finally, the coil had to be removed 45 days after implantation.
It is possible that all described cases are the manifestation of the same syndrome called "progestogen hypersensitivity". It is triggered by either endogenous progesterone (luteal phase of the menstrual cycle or pregnancy), either exogenous progestogens (any progesterone source not occurring naturally, including intrauterine devices). Its symptoms are heterogeneous and include cyclic dermatitis, urticaria, angioedema, asthma and anaphylaxis [7] . The pathophysiologic processes underlying progestogen hypersensitivity are type I or type IV hypersensitivity reaction mediated by lymphocytes Th2 [8] . In 50% of the cases of progestogen hypersensitivity syndrome, it is accompanied by positive results of a skin prick and intradermal skin testing to progesterone [7] . Approaches to management of progestogen hypersensitivity vary greatly, depending on symptoms presented by patients and future plans for pregnancy. Symptomatic treatment includes topical or systemic corticosteroids and antihistaminics [9] . Suppression of endogenous progesterone by hormone antagonists [10] and agonists [11] or bilateral oophorectomy [12] are further therapeutic options. For patients with progestogen hypersensitivity who are planning pregnancy, there are oral and intramuscular protocols of desensitization to progestogens [7, 9] .
Polyethylene glycol, which is an ingredient of lubricating gel used for transvaginal ultrasound, is another rare allergen that can cause anaphylactic reactions in gynecologic patients. Jakubovic et al. described a case of a woman who developed a progressive multisystem anaphylactic reaction after transvaginal ultrasound which was caused by polyethylene glycol [13] .
Our case report of acute urticaria probably associated with Mirena ® implantation is to raise awareness of side effects of this medication and progestogen hypersensitivity syndrome. Healthcare providers should be aware that even routine medical interventions might have potentially fatal complications related to hypersensitivity reactions.
